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, 1960 Kadison-Singer [2] triangular , reflexive
, nest , subdiagonal \langle ,
,
. -
, subdiagonal , ,
, (cf. [4-17]).
, ,
Lax-Phillips [3] (outgoing subspace)
, von Neumann ,
.
$\mathcal{H}$ , $B(\mathcal{H})$ $\mathcal{H}$ . $\mathcal{H}$
$v$ , $\mathcal{H}$ outgoing ,
.
(i) $v\mathfrak{U}\mathrm{t}\subset \mathfrak{M}$ , (ii) $\bigcap_{k>0}v^{k}\mathfrak{M}--\{0\}$ , $( \mathrm{i}\mathrm{i}\mathrm{i})\bigcup_{k<0}v^{k}\mathfrak{M}=\mathcal{H}$
[3] , $v$ outgoing subspace ,
$\mathcal{H}$ $\ell^{2}(\mathbb{Z}, \mathcal{K})(\mathcal{K}=\mathfrak{M}\ominus v\mathfrak{M})$ ,
$w$ $v$ von Neumann $\sigma$- $\overline{\mathrm{A}\{v\}}\sigma-w$
.
$W\{v\}’’W^{*}=\mathbb{C}I_{\mathcal{K}}\otimes L^{\infty}(\mathrm{T})$ , $W\overline{\mathrm{A}\{v\}}^{\sigma}W^{*}-w=\mathbb{C}I_{\mathcal{K}}\otimes H^{\infty}(\mathbb{T})$
, - von Neumann ,
. , $\mathcal{H}$ von Neumann
$M$ , $vNv^{*}=N$ von Neumann $N$ $v$
von Neumann , $N$ $v$ $M$ $\sigma$- $\mathfrak{U}$
. , $\mathfrak{U}$ outgoing subspace , $\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant
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subspace , $\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace , $M$
$\mathfrak{U}$ \S 2 .
\S 3 , $v$ – $\{u_{t}\}_{t\in \mathbb{R}}$ , $N$
$\{u_{t}\}_{t\in \mathbb{R}}$ von Neumann $M_{0}$ , $N$ $\{u_{t}\}_{t\geqq 0}$
$\sigma$- $\mathfrak{B}$ ,
.
2. The discrete case
$M$ $\mathcal{H}\text{ }$ , $vNv^{*}=N$ von Neumann $N$
$v$ von Neumann , $\mathfrak{U}$ $M$ $N$ $v$
$\sigma$- . , outgoing subspace pure, full,
$\mathfrak{U}$-invariant subspace , , $M$ $\mathfrak{U}$ .
2.1. $\mathcal{H}$ .
(1) $\mathfrak{U}$-invariant , $\mathfrak{U}\mathfrak{M}\subset$ .
(2) reducing $\text{ }$ , $M\mathfrak{M}\subset$ .
(3) pure , reducing subspace
.
(4) full , reducing subspaCe $\mathcal{H}$
.
$\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant , (i)
$\sim(\mathrm{i}\mathrm{i}\mathrm{i})$ .





, $N=\mathbb{C}I$ , pure, full, $\mathfrak{U}$-invariant subspace $v$
outgoing subspace .
$\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace $\mathfrak{M}$ .








$N\mathfrak{M}\subset$ $vNv^{*}=N$ , $n\in \mathbb{Z}$ , $(v^{n}Nv^{*n})-$
invariant , $x\in N$ $\ell^{2}(\mathbb{Z}, \mathfrak{F})$
$\pi(x)$ $S$ .
$\{\pi(x)\xi\}(n)^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}v-nxv\xi n(n)$ ($\forall\xi\in\ell^{2}$ ( $\mathbb{Z}$ , ) $\forall n\in \mathbb{Z}$)
$(S\xi)(n)\mathrm{d}=^{\mathrm{e}\mathrm{f}}\xi(n-1)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, s),$ $\forall n\in \mathbb{Z})$ .
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$\pi(N)=\{\pi(x. )|x\in N\}$ . $\Re_{\mathfrak{M}}$ $\pi(N)$ $S$
$\ell^{2}(\mathbb{Z}, s)$ von Neumann , $\pi(N)$ $S$ $\Re_{\mathfrak{M}}$ \mbox{\boldmath $\sigma$}-
$\Re_{9\mathfrak{n}}^{(+)}$ .
.
2.2. $\mathcal{H}$ pure, full, $\mathfrak{U}$ -invariant subspace , $M$ $\Re_{\mathfrak{M}}$
$spatia\iota*$ -isomorphism , $\text{ }.\text{ _{ } }$ $\mathfrak{U}$ $\Re_{\mathfrak{M}^{+)}}^{(}$ .
. F=M\ominus v , $\mathcal{H}$
$\mathcal{H}=\sum_{n=-\infty}^{\infty}$ \oplus vn
$\mathcal{H}$ $\zeta$ - ;
$\zeta=\sum_{\infty n=-}^{\infty}\oplus v\zeta_{n}n$ $(\zeta_{n}\in S, \forall n\in \mathbb{Z})$ .
$W\zeta^{\mathrm{d}}=^{\mathrm{e}\mathrm{f}}\{\zeta n\}_{n}^{\infty}=-\infty$
, $W$ $\mathcal{H}$ $\ell^{2}(\mathbb{Z}, s)$ . $\forall x\in N$
,
$WxW^{*} \{\zeta n\}_{n}^{\infty}=-\infty W=x\sum_{n=}^{\infty}\oplus v\zeta_{n}-\infty n$
$=W \sum_{n=-\infty}^{\infty}\oplus v^{n}(v^{*}v)n_{X}n\zeta n$
$=\{v^{-n_{X}n}v\zeta n\}_{n=-\infty}\infty$ ($\forall\{(_{n}\}_{n=-\infty}\infty\in\ell^{2}$ ( $\mathbb{Z}$ , ) $)$
,
$WxW^{*}=\pi(x)$ $(\forall x\in N)$ .
$WvW^{*}=S$
, $WMW^{*}=\{\pi(N), s\}’’=\Re_{\mathfrak{M}}$ $M$ $\Re m$ spatially $*-$
isomorphic . , $\mathfrak{U}$ ) . I
, $N$ $v$ $vNv^{*}=N$ , $\forall x\in N$ $\alpha(x)=\mathrm{d}\mathrm{e}\mathrm{f}$
$vxv^{*}$ , $\alpha$ $N$ . , $\forall x\in N$ ,
$\ell^{2}(\mathbb{Z}, \mathcal{H})$ $\pi_{\alpha}(x)$
$\overline{S}$ .
$\{\pi_{\alpha}(x)\xi\}(n)^{\mathrm{d}}=^{\mathrm{e}}\alpha \mathrm{f}-n(x)\xi(n)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, \mathcal{H}),$ $\forall n\in Z)$
$(\tilde{S}\xi)(n)\mathrm{d}\mathrm{e}=^{\mathrm{f}}\xi(n-1)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, \mathcal{H}),$ $\forall n\in \mathbb{Z})$ .
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$\pi_{\alpha}(N)$
$\overline{S}$ von Neumann $N$ $*-$
$\{\alpha^{n}\}_{n\in \mathbb{Z}}$ $N\mathrm{x}_{\alpha}\mathbb{Z}$ . , $\pi_{\alpha}(N)$ $\overline{S}$
$N\rangle\triangleleft_{\alpha}\mathbb{Z}$ $\sigma$- $N$ $\alpha$ , $N\rangle\triangleleft_{\alpha}\mathbb{Z}_{+}$ .
2.3. $\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace . , $E$
$\ell^{2}(\mathbb{Z}, \mathcal{H})$ $\ell^{2}(\mathbb{Z}, \mathfrak{F})(\mathfrak{F}=\mathfrak{M}\ominus v\mathfrak{M})$ .
(i) $E\in(N\mathrm{x}_{\alpha}\mathbb{Z})’$ .
(ii) $\Re_{\mathfrak{M}}$ (resp. $\Re_{\mathfrak{M}^{+)}}^{(}$ ) ? $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ (resp. $N\rangle\triangleleft_{\alpha}\mathbb{Z}_{+}$ ) $\ell^{2}$ ( $\mathbb{Z}$ , ) .
(iii) $C(E)$ $E$ $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ central support $C(E)=I$ .
, $\Phi(\mathfrak{U})=N\lambda_{\alpha}\mathbb{Z}_{+}$ $M$ $N\lambda_{\alpha}\mathbb{Z}$ $*$ -isomorphism $\Phi$
.
. $\forall x\in N$ ,
$\{\pi_{\alpha}(x)\xi\}(n)=\alpha^{-}n(x)\xi(n)$
$=v^{-n}xv\xi n(n)$
$=\{\pi(x)\xi\}(n)$ ($\forall\xi\in\ell 2$ ( $\mathbb{Z}$ , ), $\forall n\in \mathbb{Z}$)
,
$(\overline{S}\xi)(n)=\xi(n-1)$
$=(S\xi)(n)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, s),$ $\forall n\in \mathbb{Z})$
, $\ell^{2}$ ( $\mathbb{Z}$ , ) $(N\rangle\triangleleft_{\alpha}\mathbb{Z})$-invariant $E\in(N\rangle\triangleleft_{\alpha}\mathbb{Z})’$ . ,
$\pi_{\alpha}(x)|_{\ell^{2}(\mathbb{Z},S})=\pi(x)$ $\overline{S}|_{\ell^{2}}(\mathbb{Z},s)=S$ , $(N\rangle\triangleleft_{\alpha}\mathbb{Z})|_{\ell^{2}}(\mathbb{Z},\mathfrak{F})=\Re_{\mathfrak{M}}$
$(N\mathrm{x}_{\alpha+}\mathbb{Z})|_{\ell}2$ (Z,s)=\Re ) .
$\ell^{2}(\mathbb{Z}, \mathcal{H})$ $U$ .
$(U\xi)(n)=^{\mathrm{e}}v\mathrm{d}\mathrm{f}\xi(n+1)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, \mathcal{H}),$ $\forall n\in \mathbb{Z})$ .





$=(\pi_{\alpha}(X)U\xi)(n)$ $(\forall\xi\in\ell^{2}(\mathbb{Z}, \mathcal{H}),$ $\forall n\in \mathbb{Z})$
, $U\pi_{\alpha}(x)=\pi_{\alpha}(x)U$ . $US=SU$
, $U\in(N\rangle\triangleleft_{\alpha}\mathbb{Z})’$ . $P$ $P\geqq E$ $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ central projection
, $P\geqq U^{k}EU^{*k}(\forall k\in \mathbb{Z})$ . $U^{k}EU^{*k}$ $\ell^{2}(\mathbb{Z}, ?t)$ $\ell^{2}(\mathbb{Z}, v^{k}s)$
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, \Sigma -\infty (UkEU*k) $=I$ , $C(E)=I$
. 1
23 (iii) , $\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace
, $\Re_{9\pi}$ $N>\triangleleft_{\alpha}\mathbb{Z}$ $*$-isomorphic . ,
$\Re_{\mathfrak{M}}$ $\mathrm{s}_{\mathrm{P}^{\mathrm{a}\mathrm{t}\mathrm{i}11\mathrm{y}}}\mathrm{a}*$-isomorphic , .
2.4. $\mathcal{H}=l^{2}(\mathbb{Z})\text{ }$ , $\{e_{n}\}_{n\in \mathbb{Z}}$ $\{e_{n}\}_{n\in \mathbb{Z}}$ canonical ONB . $\text{ }$ ,
$e_{n}=\{\cdots, 0,1,0, \cdots\}n\vee$
$(\forall n\in \mathbb{Z})$ .
. $N$ $\{e_{n}\}_{n\in \mathbb{Z}}$ von Neumann , $v$
. , $v$ $N$ $vNv^{*}=N$ , $N$
$v$ von Neumann $M$ $B(\mathcal{H})$ .
, $\mathfrak{U}$ $N$ $v$ $M$ $\sigma$- , $\mathfrak{M}=\ell^{2}(\mathbb{Z}_{+})$
$\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace . , $B(\mathcal{H})$
spatially $*$-isomorphic , 22 $\Re_{\mathfrak{M}}$ spatially
$*$-isomorphic .
$N=\mathbb{C}I$ , $\mathcal{H}$ pure, full, $\mathfrak{U}$-invariant subspace , $\Re_{\mathfrak{M}}$
, $\Re_{\mathfrak{M}}$ $\mathbb{C}I|_{\mathfrak{F}}$ $*-$ $\alpha=\mathrm{a}\mathrm{d}v$ , $M$
$\mathbb{C}I|_{\mathrm{i}\zeta}\rangle\triangleleft_{\alpha}\mathbb{Z}$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}*$-isomorphic . – ,
.
2.5. 22 , $N$ factor $\text{ }$ , von Neumann
$\overline{N}$ $\overline{N}$
$*-$ $\tilde{\alpha}$ , $\Re_{\mathfrak{M}}$ $\overline{N}$ $\overline{N}$ $*-$
$\{\tilde{\alpha}^{n}\}_{n\in \mathbb{Z}}$ . , – \Re ) $\overline{N}\rangle\triangleleft_{\overline{\alpha}}\mathbb{Z}_{+}$
.
3. The continuous case
$N$ $\mathcal{H}$ von Neumann , $\{u_{t}\}_{t\in \mathbb{R}}$ $\mathcal{H}$
– . $N$ $\{u_{t}\}_{t\in \mathbb{R}}$ $\mathcal{H}$ von Neumann
$M_{0}$ , $\mathfrak{B}$ $N$ $\{u_{t}\}_{t\geq 0}$ $M_{0}$ \mbox{\boldmath $\sigma$}- .
\S 2 pure, full, $\mathfrak{B}$-invariant subspace .
3.1. $\mathcal{H}$ .
(1) $\mathfrak{B}$ -invariant , $\mathfrak{B}\mathfrak{M}\subset$ .
(2) reducing , $M_{0}\mathfrak{M}\subset \mathfrak{M}$ .
(3) pure , reducing subspace
.
(4) full , reducing subspace $\mathcal{H}$
.
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$\mathcal{H}$ pure, full, $\mathfrak{B}$-invariant , (i)
$\sim(\mathrm{i}\mathrm{i}\mathrm{i})$ .





, $A$ $\{u_{t}\}_{t\in \mathbb{R}_{+}}$ . ,
$A \xi^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}arrow\lim_{t0+}\frac{u_{t}\xi-\xi}{t}$ $( \forall\xi\in D(A)=\{\xi\in \mathcal{H}|\exists\lim_{tarrow 0+}\frac{u_{t}\xi-\xi}{t}\})$ .
,
$v^{\mathrm{d}}=^{\mathrm{e}\mathrm{f}}(I+A)(I-A)^{-1}$
, $v$ $\mathcal{H}$ . , \S 2
$v$ von Neumann $N$ von Neumann $M,$ $v$ $N$
$\sigma$- $\mathfrak{U}$ . $\mathfrak{U}$ $\mathfrak{B}$ invariant subspace
, .
3.2. $\mathcal{H}$ . $\mathfrak{U}$-invariant
$\mathfrak{M}$ $\mathfrak{B}$ -invariant .
. $\forall\lambda\in \mathbb{C}$ $R(\lambda, A)=(\lambda I-A)-1$
$v=(I+A)(I-A)-1=2R(1, A)-I$ . . .. .. $(*)$
$\text{ }v\ovalbox{\tt\small REJECT}\mathrm{h}$
$v \xi=2\int_{\mathrm{n}}^{\infty}e^{-t}u_{t}\xi dt-\xi$, $(\forall\xi\in \mathcal{H})$
. $\mathfrak{B}$-invariant $\mathfrak{U}$-invariant .
$\mathfrak{U}$-invariant . $\forall\lambda_{0}>0$ $||R(\lambda_{0}, A)||\leqq$
$1$ , $|\lambda-\lambda_{0}|<\lambda_{0}$ $\forall\lambda\in \mathbb{R}$ ,
$R( \lambda, A)=\sum_{n=0}^{\infty}(\lambda 0-\lambda)^{n}[R(\lambda 0, A)]^{n+1}$
. $R(\lambda_{0}, A)$-invariant , $|\lambda-\lambda_{0}|<\lambda_{0}$
$\forall\lambda\in \mathbb{R}$ , $\mathfrak{M}$ $R(\lambda, A)$-invariant . , $\mathfrak{M}$ { $\mathfrak{U}$-invariant
$(*)$ $R(1, A)$ -invariant $R( \frac{3}{2}, A)$-invariant .
$\forall\lambda>0$ ,
$R(\lambda, A)\mathfrak{M}\subset \mathfrak{M}$
. $\forall\xi\in \mathfrak{M},$ $\forall\eta\in \mathfrak{M}^{\perp}$ ,
$0= \langle R(\lambda, A)\xi, \eta\rangle=\int_{0}^{\infty}e^{-\lambda t}\langle ut\xi, \eta\rangle dt$ $(\forall\lambda>0)$
Laplace – $\langle u_{t}\xi, \eta\rangle=0$ $(\forall\lambda>0)$ . $\forall t>0$
$u_{t}\mathfrak{M}\subset$ $\mathfrak{B}$-invariant . 1
32 , $M$ $M_{0}$ , $\mathfrak{U}$ $\mathfrak{B}$ .
18
3.3.
(i) $\mathcal{H}$ pure, full, $\mathfrak{U}$-inva ant pure, full, $\mathfrak{B}$ -invariant
.
(ii) $M$ $M_{0}$ – .
(iii) $M_{0}$ separating vector , $\mathfrak{U}$ $\mathfrak{B}$ – .
. $(\mathrm{i})(\mathrm{i}\mathrm{i})$ 32 , (iii) .
. $\mathrm{c}$ $M_{0}$ , $\mathcal{L}$ $B(\mathcal{H})$
. ,
$\mathrm{L}\mathrm{a}\mathrm{t}\not\subset^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}\{P\in B(H)_{p}|(I-P)TP=0, \forall T\in C\}$
$=\{P\in B(\mathcal{H})\mathrm{P}|T(P\mathcal{H})\subseteqq(P\mathcal{H}), \forall T\in C\}$,
$\mathrm{A}\mathcal{L}^{\mathrm{d}}=^{\mathrm{e}\mathrm{f}}\{T\in B(\mathcal{H})|(I-P)TP=0, \forall P\in L\}$
$=\{T\in B(\mathcal{H})|T(P\mathcal{H})\subseteqq(P\mathcal{H}), \forall P\in\Sigma\}$
. ( $B(\mathcal{H})_{p}$ $B(\mathcal{H})$ ) 32
$\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}=\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{B}$
$\mathfrak{U}\subseteqq \mathfrak{B}\subseteqq \mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{B}\subseteqq \mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$
. $\mathfrak{U}=\mathfrak{B}$ $\mathfrak{U}=\mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$ . , $\mathfrak{U}_{\neq}^{\subset}\mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$
, $\mathfrak{U}$ $\mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$ $x\neq 0$ $M_{*}$ $\phi$ $\phi(X)=1$
$\phi|_{\mathfrak{U}}=0$ . $M$ separating vector ,
$\phi(y)=\langle y\xi, \eta\rangle$ $(\forall y\in M)$
$\xi,$ $\eta\in H(\xi\neq 0, \eta\neq 0)$ . , $\forall y\in \mathfrak{U}$ ,
$\langle y\xi, \eta\rangle=\phi(y)=0$
$[\mathfrak{U}\xi]\perp\eta$ . ( $[\mathfrak{U}\xi]$ $\mathcal{H}$ closed linear span
) , [$\mathfrak{U}\xi|\in \mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$ $x\in \mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$ , $x\xi\in[\mathfrak{U}\xi]$ . ,
$\phi(x)=\langle X\xi, \eta\rangle=0$ .
$\phi(x)=1$ . $\mathfrak{U}=- \mathrm{A}\mathrm{l}\mathrm{g}\mathrm{L}\mathrm{a}\mathrm{t}\mathfrak{U}$ , . 1
\S 2 , $M_{0}$ $\mathfrak{B}$ . , $u_{t}$ $N$
$u_{t}Nu_{t^{*}}=N(\forall t\in \mathbb{R})$ . , $\forall x\in N$ ,
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$\beta_{t}(x)^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}utxu_{t}^{*}(\forall t\in \mathbb{R})$ , $\{\beta_{t}\}_{t\in \mathbb{R}}$ $N$ $\sigma$- $*-$
. , $N$ $N$ $\{\beta_{t}\}_{t\in \mathbb{R}}$ $N\rangle\triangleleft_{\beta}\mathbb{R}$
$\{\pi_{\beta}(x)\xi\}(t)=\beta_{-t}(x)\xi(t)$ $(\forall\xi\in L^{2}(\mathbb{R}, \mathcal{H}),$ $\forall t\in \mathbb{R})$
$\{\lambda(t)\xi\}(S)=\xi(S-t)$ $(\forall\xi\in L^{2}(\mathbb{R}, \mathcal{H}),$ $\forall s,$ $t\in \mathbb{R})$ .
$L^{2}(\mathbb{R}, \mathcal{H})$ $\pi_{\beta}(x)(\forall x\in N)$ $\lambda(t)(\forall t\in \mathbb{R})$
von Neumann . , $N$ $\{\beta_{t}\}_{t\in \mathbb{R}}$
$N\rangle\triangleleft_{\beta}.\mathbb{R}_{+}$
$\pi_{\beta}(N)$ $\{\lambda(t)\}t\geq 0$ $N\rangle\triangleleft_{\beta}\mathbb{R}$ \mbox{\boldmath $\sigma$}- .
3.4. $\mathcal{H}$ pure, full, $\mathfrak{B}$ -invariant subspace , $M_{0}$
$N\rangle\triangleleft_{\beta}\mathbb{R}$ $*$ -isomorphism $\Phi$ $\Phi(\mathfrak{B})=N\rangle\triangleleft_{\beta+}\mathrm{R}$ .
33 (i) $\mathcal{H}$ pure, full, $\mathfrak{B}$-invariant subspace
pure, full, $\mathfrak{U}$-invariant subspace . 23 ,
$N$ $v$ $vNv^{*}=N$ , $M_{0}$ $*$-isomorphic
, $*$-isomorphism . , $N$ $v$
$vNv^{*}=N$ .
, $v$
$v \xi=2\int_{0}^{\infty}e^{-t}ut\xi d\iota-\xi$ $\forall\xi\in \mathcal{H}$
, $t$ $u_{t}$ $N$ $N’$ , $v\in N’$
$vNv^{*}=N$ . ,
.
3.5. $N$ $\mathcal{H}$ von Neumann , $\{\beta_{t}\}_{t\in \mathbb{R}}$ , $t_{0}$
$\beta_{t_{\text{ }} }$ outer $N$ $*-$ . $N_{\lambda_{\beta}}\mathbb{R}$ $\pi_{\beta}(N)$
$\{\lambda(t)\}_{t\in \mathbb{R}}$ von Neumann , $\forall x\in N$ $\forall t\in \mathbb{R}$
, $\pi_{\beta}(\beta_{t}(x))=\lambda(t)\pi\beta(x)\lambda(t)*$ . ,
$\pi_{\beta}(N)=\lambda(t)\pi\beta(N)\lambda(t)*$ $(\forall t\in \mathbb{R})$ .
. , $L^{2}(\mathbb{R}+, \mathcal{H})$ pure, full, $(N\rangle\triangleleft_{\beta+}\mathbb{R})$ -invariant subspace
..
, $\{\lambda(t)\}_{t\in \mathbb{R}}$ , 1 $v$
$v \xi=2\int_{0}^{\infty}e^{-t}\lambda(t)\xi dt-\xi$ $(\forall\xi\in L^{2}(\mathbb{R}, \mathcal{H}))$ .
, 33 $\pi_{\beta}(N)$ $v$ von Neumann
$N\cross_{\beta}\mathbb{R}$ – . , $\pi_{\beta}(N)$ $v$ $\sigma$- $N\chi_{\beta}\mathbb{R}_{+}$
– . 23 , $\pi_{\beta}(N)$ $v$ $v\pi_{\beta}(N)v^{*}--\pi_{\beta}(N)$
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, $N$ $*-$ $\alpha$ $N\rangle\triangleleft_{\beta}\mathbb{R}$ $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ $*-$ $\Phi$ ,
$\Phi(N\rangle\triangleleft_{\beta}\mathbb{R}_{+})=N\rangle\triangleleft_{\alpha}\mathbb{Z}_{+}$ . $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ $\pi_{\alpha}(N)$
faithful normal canonical conditional expectation , $N\rangle\triangleleft_{\beta}\mathbb{R}$
$\pi_{\beta}(N)$ faithful normal conditional expectation .
, [1, Theorem 35] $\text{ }$ , t $\beta_{t_{0}}$ outer , $N\rangle\triangleleft_{\beta}\mathbb{R}$
$\pi_{\beta}(N)$ normal conditional expectation
, $\pi_{\beta}(N)$ $v$ $v\pi_{\beta}(N)v^{*}--\pi_{\beta}(N)$ .
, .
3.6. .
(i) $N$ $*-$ $\alpha$ $N\mathrm{x}_{\beta}\mathbb{R}$ $N\rangle\triangleleft_{\alpha}\mathbb{Z}$ $*$ - $\Phi$
$\Phi(N\chi_{\beta}\mathrm{K}_{\vdash})=N\rangle\triangleleft_{\alpha}\mathbb{Z}_{+}$ .
(ii) $\forall t\in \mathbb{R}$ $\beta_{t}$ $N$ $inner*-$ .
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